
1. Introduotion 

Tmms7osition of the Ds locus it3 a relatively trequtsnt 

phenomenon, 1x1 the report on the origin ~md befiavior of the a-ml 

~QCUB, it was shown that a-ml arose from a normal C locus 88 the 

consequence of' a transposition QP 8 Ds locus from its standard 

loaatim in chromosome 8 to a position cloaa to m? within the C 

looua. Tha gresanae of the transposed Da loous did not produce 

any alteration in the appear&me of' the chromosom in the re:‘;lon 

where it bad been inserted, nor did ItaP ?rssenoe uause any reduc- 

tion in urossing-over between C and Sh, In this new location, De 

respondaU to Aa in exactly the ame way that it responds to lia 

when in it8 standard loaation, The relation sf thia remonse to 
the groduotion of visible nzui%tions of' o-ml to C was dfsauosed in 

the earlieer report. The study of u-&l mutational pilenmsna 

suggested that the &a-controlled mutab3.e I~ai arise bemuses of 

transpositiona of the Ds lotxus~ Since those transpositions are 
relatively frequent, ft -my readily be understood why so mmy new 

Ac-oontrolIed mtable 1~ci rare arising in the IIs, Re plants md 

why praviously stable 'Wld-type" loci "sud&mly" blBcome unstabXe 

and ~mt~ble . 

'ieuau~~e trsnsgosftiom of Da ase reLatsd to the origin of 
mtable loci, It is 07 prime importance to Getermim the mechanism 

responsible far this transposition. Raw do('rs it ooaur wad why 
does ft ommr with suoh reI.ativcly hi@ irequencies? An extensive 

analysis of' one ease of' trnnsposZtioa of sls has indfmt2;d the 



probable mechanism that brings about this transposition, The 

anotlgsi~ also (suggl;eets ths reason whj f these trnnsmslffons are 

80 frequttnt . This CSB~ of tran~~o8iti.m of Ds will be considersd 

in detail in thle; regort. 

The first reaognized mm of transmaition of Ds arose in the 

oro~j;a of a plant (4IOSG1) hav!ng the constitution wd I Sh 32 Jx I38 

in one noma chrornosomits 9 and JU C! sh bz wx ds in a noz-ml homologous 

chromosome 9, This plant was haterozygous for Xc fAe ac). "he 
tynaa of? kernels resultin& from the cx"ot38 of this plant to Q ismale 

plant mrryl.ng C sh bz wx de act are given in tab1s 1. (The z&lo 

parent plant (4lCXU&l] arose Prom an 1. - :: bz, 3h - sh, #r'x-wx kerns1 

on an ear coming from the Cross of a C sh bz wx CIJB ac P‘emnle plant 

by an AC ac ml@ plant having, two norm1 ctiromosomss !2 with 

Jd C ;;h Ba ,"ix Ds an8 wd I dh f3z kc da, respectively. The kernel 

from which plant 4108C-1 arose was saleatetd bec:~use ii- had received 

an I Sh Bz Nx Ds ahromosom. The Ds locus was introduced into this 

ahromosome! as a conaequenm of' oroasing-over fn the heterozpgus 

male psmnt.) As table 1 shows, with tha erxception or two sberrmt 

ksrnels, the types of kernels and the rntios obtained are those 

expected on the basis of the above g.I.ven constitution of this plant. 

ai’han this plant WBEJ crosmd to a c sh 3z wx ds ac female plnnt, 

the types of' kernels ap7r)earix-g on tha ear are thorpe gj.oen in tables 2. 

The; ratios of the various tynas of kernels obtained iii this CXWB$ 

likslwiae agree with the givtsn gmic constitution of' the male parent 

plant (4l@3S-1; me su?plermnt to table 2). In both crosse8, 

the varfegation in those kernels having both DB and AC ir, of the 



Table 1 

C sh bz wx da 

k;ernel type Nwzber 0r kernel8 

X-C bz, Yh", Wx-wx 

I 8h silx 

C oh brr wx 

1 sh wx 

c Bz-C bz,Sh,Wx-wx 

C Sh Bz iix 

f Sh wx 

c sh brs kc 

f-0 Be-C bz, lh, Wx*wx --- .--.._ _ _._ . 
I-C Bz,sh wx 

57 

59 

128 

5 

5 

2 

52 

0 

1 

28: 

31 

1 Origin or Plot 4306 

1 Not teaatad 



Supglammt to Table 1 

Types of chromatidra praduoad by plant 4108c-1 and qpmranos of 

kernel in table 1 

I ’ Sh ’ Br% 
3 3 

‘1wx Ds 

Ao ac 

c sh br 

Amaetranae of ksrnel 

Region 1 

C sh bz wx 88 ii(~ and ac C rsh b% wx 

I sh ba wx dar Au and ao Z arh wx 5 

Region 2 

C Sh 30 Wx DB ’ 
AC C 3~4 lm,Yh-ah, %x-m 5 

’ at? c Sh BE dx 2 

X Sh ba wx dca Ao and ~b 3 Sh wx 

Region 3 I: Sh Bs wr da i&o and ~LCI I Sh wx 

C rjrh bz ux De AC and ats c sh ba wx 

Observed double orosa-over, Regions 2 and 3:-l C Irh Ba wx norwmriogatsd 

Odd classes * 2, SP,~ Table; 1. 



Type8 0r kernrsls appaarim on ear from crospB or 

C sh ba wx da 

Plant 41cxKb1 

3-C 8z,sht, Hx-wx 41 

3 Sh iix 08 

c ah wx 86 

I eh wx 4 

C Sh JIx 

I sh wx 

C rh ci.x 

3 

1 

4% 

14 

a4 

162 S t 128 C 
152 wx : 130 wr 

* Ths Sh-ah visrietstion will not be indioated In the table 
but nay bs undtsrstood to Ix! present, 



Supplement to Table 2 

Chromtids produasd by giant 4lOBC-1 and agpearanae of kernelesr 

Cro88-over regions tssted: 
I Sh itlx Ds 

C erh wx Rds 
1 2 3 

C sh wx da Aa and ao C sh wx 

X sh wz AO and BC I sh wx 

X sh WK de Ao and ao I ith wx 

Region 2 

Region 3 



type exmoted when a Ds loaue i8 at its standard gosftion in thas 

I Sh Dz ;iix ~Cromoso~. Ths Ds rnutatllona gave rise to /i: ah bz wx 

seratora (table 1) or 0 sh ax 8sotOPs (table 2). Al80, the pQsit%On 

oi this Ds LOCUS i8 obvious Prom the types and fr8q~en~ies of' 

reacllvered mobs-Over ahrormtid8 rshown in tibles 1 and 2, qere can 
b8 no doubt that in plant 4108C4, Ds WRS 13mted to the right of 

#x,*-&t ita atmdard lo~tion in tha Wd I Sh B% l/X bhrQiQo8oX@* 

One of' the two exceptional kernels listed in table 1 &owed a 

type of variegation that would not arise from an f Sh f(z $!x Da or&m 

of qenes ‘ In this kernel, mnrvy chromosor3e breaks of %ho 3s rrtut~ii- 

tianal t-ype Imd omumed, but the position of the breaks WBY just 

to the: ri@ t of the I locus instead of to the right of the. six ~QCUB, 

Thea@ brmks eve rise to cells in which the I loaua w&s climinnted 

but the Sh 232 and Jx loci were retained, %llwfng such ~3 3s 

mutation, L: dicentrlc chrormtid waa Formed that had sh 3z and Ax 
in the abort armo of the two terminally fused chrowtida (the dioentricl 

whsn corralationa of the g;enio organization of this chromosome with 

or 194?*4f3. NO aytological eretminatSon wa8 aade of the plant nrising 



type8 of’ karnels appmrfng WI this self-nol2inatad esr are &.vsn in 

table 3, The chromaaoml and genie oonstitution of’ the sbermnt 

ohromoaoA%e 9 carryirg I9h :'3z dx in this plant has been determined 
lrom nn analysis of the plants arising froze the kernels on this 

self-polllnwted ear* This ana1ysjl.s rt~&eszl +rhe typss of irarnels that 

appeared on the B&TIT rendilg interpretnbls, 3ect~use the kernelLs are 

quite c?iF fesen t fron those arj.sfnf-~ in ?revlous studI.es, a sup2lementary 

analysiti gevln,?: the ohromatl_ds~ t!?at could Se produced during i~aiosis 

in t?& y~l*nt. and the tmes of gametes that will result accox3pani.w 

and a Dupllcat;ion chronoBoms 9 with WG ZBCI 3je,WI .Sh Bz 'iix in each OF 
4 

the two duplfoated aeeents (see disgram, tnble 3 supplement), 

3ynil~M.s between the two chromosornets 9 u.~ually occurs 3s &ven in t3e 

diagram nrrcl the crossover percenteSn,.,- 2~8 bct~wem the mrkcd loci dr8 

not reduCea, 8s the fpmet.iC ;;ut~gaSis Of the Ff"z pkx'&s that were 

haterozygous far thi8 duplic:ntIton will show, The "ds" desiqmlian 

PY meanin.r;rlerPs with raapect to the presence of any true sllA!Zic locti 

It ha:? been inserted to lllake the constitutions easier to read at a 

glance. Fscr~rrse of the inany possible cluc;ses of crossover cFxro~~l;ids 
that could arise in this plant, only the single crossovers between 

the two chromosomes 9 folR~&~g syntlpsls of the diatax duplicated 

segment in the Duplf.catinn chromosome 9 with fts homologous seepent 

in the normal chromosome 9 ore given in t% au?pltmcnt to table 3, 

Double CFQSSOFT~~~ in the reg2cm between C and WIYX me relntivshy rare! 

and wfL1 be neglected at this point in the discussion, The sfnt-$e 
oro8soverf;, hotveser, are frequent and Efra most importztnt in interpreting 

the cons:itutions of the obssrved tgpos of kernels, ,ilthouFyh it was 



Table 3 

W& G ds sh bz wx ds 

I Sh Ix 83 GShl32m 4 

I Sh w0r-m: 8 G Bs-c bz, Sh-sh, wx-wx 3 

I-4 B8-G bz, Sh-sh, Wxiwx 7% GShbZWX 89 

1-c Bz, Sh wx 1 

I Sh wx 4 Total : 274 

1-C Bs4 ba, Swh, wx 10 178 I t 9% C 

I sh ~1: p1 168 Wr : 10% wx 

I bz-C bz, sh ‘Ix 1 





Supplement to Table 3 contimed 

Region 3 I Dr; Sh bz wx ds ; 
As I bs-G bz, Sh wx 

IkOmpal a0 I Sh wx 

Wd I Dd 38 Bs itax 'i3x Bz Sh DsL' 
AA? 

Duplictatiaa ' ae 



(1) a De loaua had been tranapcmsd jut to the right of the X locus 

and that (8) acme chromosomel aberration invdlvfn~ the re&im to 

the right of fhsr I lotas herd likewise ocaurmd, the sxaot nature of 

the a3errat;iax-i was not elersrly undaratood from the analysis of this 

882 alone. 

To obtain exaet tni'ummtion on the abm~tation that oacurred and 

its possible relation to a transposition of Da, sme of the kernels 

in the mrious alame& represanted in table 3 were glantsd in the 

summer of 1948 under culture number 4888, Hlth re&psct to iid or wd 

&nd Be or bz, the typea of plantrc arising from these various classes 

of kernels are given In table 4, 

Cytological sxamlnation waps naads of 8 number of plants in the 
varioue;l mab-clmms of culturra 4828, The srsorocytas in ~~oede oi these . 

plants gata very poor figures, Those in which the constitution of 

ohranoscme 9 was clear and readily zmC?.yzablle are sumrnurizeQ in 

tame 3. Ia sub-uultums D and %, the mjarity of plants probably 
had the mm genia $CI well as ahrcranosoml asnstitutlon as the mother 

plant. All the sxsssnlned plants &d one narnal chronosomo 8 and a 

chmmusome 9 with a dupliaation of’ a mid-segmnt of the shart arm. 

This duplicated segmnt wan inserted into the short arm, Homologous 

synaptic aseoclation of the rElhort mm of the norm1 chroBnosom 9 with 

the short am af the Duglicmtion chromoacme 9 usurillly occmrred along 

the distal two-thirds of the &%!'I%* ii loop aonfigumtion in the 

Duplication chmmosom~ 9 was prer;cant, Xtar positisn varied in the 

different qmrocytes but it wats usually close to or within the dccseg- 

stainiq Xv&on adj%cmt to the centmmeret. Mxic of thirs proximl 



Table 4 

Gppsarantae of plants in culture 46Qe obtafned from selected g3sqnn& kernels cm self- 
polllmated ear of plant 4306 (tible 3) 

Appearanae oi plant8 arferfng 
from karaela 

A 

3 

1-c B2, ah wx 

x sh Ix-wx 

B 1-c Bz, Sh-sh, 1x 
(mw c b2 areas] 

2 2 ad,% 

K 

IO 

M 

C 8h 8% 'kfx 2 2 Wd, Bz 

C Bz-C be, Sh-sh, 8x-m 2 2 Jd, Bs 

C sh bz wx 20 6 rid, bz 



Constitutions at ahromoecmws 9 In plants of uulturs 4628 baaed 

upon exfmiaation 0r arpor0 d:ytm3 at paahytene. 
____- -.- ~-~~- - 

Plant Eumber Constftution of ohscmosomtls 8 Conctitution of 
in bxerzained plant plant frora pe5lea 

examination 

46206-17 1 Duplioation c.\rr--woSo~e4 ;Qx wx 
1 NorIm .* * 

4628Wl2 1 Dugllw&tioa wx wx 
1 Wombal 

4628% 1 2 Normal wx wx 

463f3~- 2 a lMorma1 wx wx 

462&I-:1 2 P-Tarml wx wx 

4628H- 1 2 Zllorml wx wx 

4628% 2 2 Flornraf. wx wx 

4628b. 1 fix wx 
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deep-etaining rexion, however, was included in the duplioated 

EHqgJa@nt l 

Plant 46IVX-9 wm ho~~zygcm~ for the chromommw 9 with the 

duplimtion, 3y comparative measurementa of the short and long 

armls of' ohramasaom 9 in this plant and from the appearancre of the 

chrommcres within thle am, at was apparent that ths duglioation 

was composed of a eepM?nt approxfmately equivabmt in length to a 

third of the normal ashort arm+ It was composed mly of the cmallles 

chromomeres charaaterlatic of the diartal two-thirds of the nor,mal 

short 81% It wars concluded (1) from the chromomars constltutton 

in the plant homozggous for thl8 dualimtlon, (E!) from the synnptio 
phenomena in the heterozygous plants and (3) from thEa genfo and 

ehroncmomal constitutions of the Lp2 popuXaLion that the duplisat@d 

segment was composed of a section of the middle of thet short arm of 

chromosome 8 and af a length agproxtitely ona-&hird of this arm. 

This aetglklent had beten inserted into B nornal short ELI%I, This may be 

dltpgranmed, without retfereaw ta order of ganes, 8s followsl3: 

Synaptic3 behavior betwaen the nomal and tha Du?licatlon chromosome 

sub-cultures D and IS* The plants in stab-Cultures F, 0 and r-1, on 



tha other hand, had two mospholagically normal ahromasames 0, Mo 

abnormalities of any kinU could be Sean in ths chromosomes 9 of 

these plants* Sn all of these plants, h-ever, tha 3, Ds, Sh and 

Ba loci in the normal chrornosoms 9 had orfginally been Loaated in 

the Duplication chramosom9 9 of the rnothsr plant, 

A ganetio analysis of the plants of culture 46p18 Bas made it 

possible to state (1) the gsnio oomposition of the two ldentiaal 

ae@&?nta in the Dupliaatioa ohromosaana 9, (2) the order al the @no 

in each eiegmmt and (3) the probabba @vent that occurred in a es11 

of plant BJ.OBc-l whioh graduaed the duplication and ths transpositSon 

of a Ds Joaus from its standaM position to a position inrmcdfately 

to ths right of the f loous. The purpose of tha following dssoriptifm 

is to givra the evidanoa that allows thssg conalusioas to bs drawn. 

4, The mnetic anau9.a of thy plants in oulture 4688, (a). Sub- 

culture c, 

Polle?rn exklminationa w&ro mada of a numbetr of plants of cultus@ 

4688 (table 61, This was partieularlg iggportant in sub-culture C in 

order to select those plants that could be sxpesatesd to be homozygous 

for the, Duplication ohrainosa% 9, These plants should be ifx Ux, 

only 3 #x YdJx plants were pre8ejnt in this sub-cultnrs, l3.a&Us@ plant 

C-8, a %Ix Hx plant, had also besn emined cytologtoally, tt was 

selectted for tests to deteirmine thus types of variegation patt&rns that 

the Ds 10~1 3n ths &qM.aatlon chrumosomcas 8 would producs, This 

plant was crossed to the foflov&%$ fermpzlo plants: 



Tabls 8 

wx and wx constitutions in glarnts of aulture 46S3 btnelsd on 

pollen examination 

Sub-oultum %3x W%* Nx wx wx RX hppaaranm o? kernela from 
whfoh plant arose 

c 

D 

B 

0 

H 

I 

K 

L 

3 

0 

0 

0 

0 

0 

0 

0 

0 

14 

3 

1 

0 

0 

0 

0 

& 

B 

0 

0 

0 

8 

3 

P, 

e 

0 

0 

I 8h #r 

I - C I38 - C bz, Sh-ah, Hx-wx 

I -c 38 - c bz, Sh-ah, Ax-wx 
(dew C bn: areas) 

18h wx 

I - C 138, Sh*sh, wx 
(r- c bz arms) 

I rrh wz 

C Sh Ba #x 

* All 3 plants had Q few8 
pollen grainrs, 

tarnall, partAlly filled wx stalnlng 
This is to bs expected iram Dse mutations (saps 

Annual Report, l!W3), 



(1) C ah bs ws ds, BC a(t 

(2) C rh bx RX drs, Aa &La 

(3) a sh Bz wx do, ac aa 
(4) 0 Sh 3% wx Da / C Sh Ba wx Ds, Ao Au 

(3) c Yh 38 wx r&l / 0 Sh 3% wx D8, a~ a~ 

Xhen clrcmaseb to C ah bz wx ds ac female plaats, two types of 

kernels ap-pearsd on the ears in equal ratios, One was I Sh tix 

etnd non-variegated. The other tym o f kernel w&s variegated (table 

MkL All these var%s$att;sd k8rnc;la had aeatore that had lost the 

3 lOCUB, Zkny oi@  the aaators wem C Bz Wx in phenat~e but within 

the motor variegation for C bz W~EJ '~remnt. There C bz 8rearp were 

all wX* Within the C Bz amtoss t!mre: were often large wx areas 

that ware definitely Bx and not bz, This 98 tigmrtant, 3s wfll be 

llndfcated l&m, There were also sume !C bz wx saators, not wlwithin 
or assooiated with the C 31; maters, It WRY evident that two tygee 
of eventcs waw atlcurri~ in theee kernels. 30th involved 1088 of 
the I locus but met ve the C .I%% dx aeotors with C bPi wx and BZ wx 
areas within them and one gave C bl; wx maturer directly, ,Qrther 
analyslt?l hae made it ele&r that them two aeparette types of raris- 

gation are aasooiated with the presenoe of' two Ds loci in the 

Duplioation chroraoecme 9, one (D&j loo&ted juet to the right of 

the I locus and one (Ps~) loaated to the ri$ht of' the proximal 

duplicated seeent. A Drs2 mutation acoounta for the appearmae of 
the fndemndent C bz wx srerctors; 8 Dsl mut@tion give& rise to the 

C l% /lx motors with a seaondary type of variegation withih them, 

as described above; 



4363-10 % n fi 18 36 

4316&C-6 x " Is 273 236 

Totals 513 404 



Table 7-b 



C ah be wx bs, AC t&c) 8 x 4828C-9 



Tab10 7-d 

43808-6 x 4688C-9 



Ths avidsnae obtained from thi8 orosa alone Is not saffiolent to , 
eotablish ths %r natitutlons of the chroraoercmes 9 in this plant 

(46Z8C-9) as &en fn table ?-a* The ernalyals of the other plants 
+ in culture 4628 allows the aonetitutions of ths ohromoaomer 9 in 
4 

this plant.to be deerfgnatad with 8; high deg:ree of oertainty. The 

constitution of the Dup2ioation ohrornosoma 9 arbf, them 

I Dal Yh Bz ;Yx Wx Bs Sh Da2, 

That no C loouta w&a gseaent in the duplimtbon chrommmm 9 

was indiaated from the moss of 46%3C-9 to o ah Bs wx ds ac female 

plantls (table 7-b). All of the ksrnelrP rsmltfng iron this cross 

wer6 colorless, Bo aalorsd rsrpota or ~reab ware seen in any of them, 

Ralf of them, howaver, wme Jx - wx vtiriagated, 88 expetcted. If a 

C locus hhtd been present to the right OF TM?, then its grasenae 

should have been dateated in the J%lr - WI variegated kernels on this 

ear. lt 8cm~~ reasonable to oonc3ude, therefore, that no G loclua 

was present in the Duplicration chromoEsome 9. That none should be 

present will be indicated when the projected event that gave rise 

to the duplioation is discuse@dr 

Plant 4688%9 was aroused to R C sh bz wx ds, Aa ac female 

plant, table 7-o. Xi plant 462813-9 were AC ac in constitution, as 

the evidence in table8 7-a and 9-b indbcrate, the endosgmm oonstl- 

tutions of tha kernels repreaonted in table 7-a should be 1 AC AC AC t 

1 ii0 ;iG 8C i 1 A0 Lzb ac : 1 RC Qc? bC* Re&ponssa of the Ds loci to 

$0 Uosage :gould deternz;2na the cla~ises of kernels appearing on this 

ear, The ratios of classes, with rsapeot to variegation puttern, 

in table 7-0, me those that could be anticipated, The observations 

suggest that some of the AO AC ko constitutions allovs 8 very Light 

speckled pattern of variagation to appear--a few very late 'Ds mta- 



tions ware ocourring fm some of these kernels. Table 7-d gives the 
ty,pes of kernels obtained from the moss of 4638C-% to a C 3h Bz wx B8 

C Yh Bz wx Ds, AC Xe (*llelic positions) feaale plant+ &gain, the 

clasacs of kernels apnearIng on the em! following thie moss are in 

agreement with the projaoted aonstitution of the male parent. 

lb), Sub-culture D 

The tested plants in sub-culture D were all heterozygoue for the 

Dupllaation chronoaolns 9. The soleeWm of this class of kernels 
from the self-,?ollinated ear of plant 43Cf3, Would suggest that they 

arlght have similar ahromoeoae and genie constitutions aa the mother 

plant, Two of these plants were mossed to C sh bz wz da ac imale 

plants* The result8 of these arosses are given in table 8, Bec:ause 

of the mny clazwes of kernels that could appear following: this moss, 

a supglemont to table 8 1~s been included to show the types of 

chromatlds that these plants could produo@, If they had the g;lven 

GhromOsOm 9 constitutions* The types of ohromatfds are the same as 
thoee that have been uonslldercsd for the pexreslt plmt, (Supplement to 

table 3). In these crosms, hOWever, a direot test for the presanoe 
of these various tyws of non-mossover and mossover chromtids is 

available, It may be seen frora the supplenent to tsble 8 that 

arossing over would produae morphologically normal chromosomes 9 

having 8 transposed Y)s locus. The constitutions of these chromosomes, 

in the single aross-over classes, would be: I Ds'sh bz wx, I Ds' 3h bz wx 
and I De’ Sh Be IX. The variegation pattern that each of these chromo- 

plomos would ,produoe in the cross to C sh bz wx ds is apparent. They 
appear In table 8 under the designated headings I bz& bz, sh, wx, 

I bz-C bz,Yh-sh, wx and I-C 3a-C bz,$h-sh,wx, respectively, If plants 



Table 8 

I Sh WJ: 

1-C BwC bS, iJ$ wx 

1 br4 be, Sh, wx 

3 ah wx 

I ba;-C bt, sh wx 

C 8h Bsr @I: 

0 Bs4 bs, 3h, Wx-wx 

C Sh Be wx 

C sh ba wx 

38 55 

16 29 

22 29 

8 16 

1 1 

3 5 

1 3 

20 16 

10 9 

0 0 

69 115 

37 90 200 

40 59 142 

13 30 94) 

19 33 96 

1 0 3 

2 8 16 

2 6 i2 

16 29 79 

9 19 43 

1 2 3 

zzo 500 . .los 
Tatal lcernelsr im 

be undesstoa4 to be presmt. 



3upplemmx-t to Table 8 



Supplement ta “ItaBLe 8 cuntimed 

C ds Sh bz 9x v3r BE Sh DS’ < 
aa C BE-C bz, Sh, Hx-wx 

Dupliaatibn ac C Sh %z tdx 

C ds 8h bz wx iilx I& 3h Dse ’ 
Aa C l&-U bt, sh, ,bx-wx 

rhplimtisA \ a6 C Sh Bo tir 


